Chondroclasts and osteoclasts in bones of young rats: comparison of ultrastructural and functional features.
The aim of the present study was to characterize cells involved in resorption during endochondral bone formation. We investigated whether the cells involved in cartilage breakdown at the epiphyseal/metaphyseal border, i.e., chondroclasts, share the characteristics of bone/cartilage-resorbing osteoclasts at the metaphyseal/diaphyseal border regarding ultrastructural features and functional activity. Morphometric evaluation showed that chondroclasts do not form ruffled borders and clear zones, i.e., well-known resorption characteristics, to the same extent as osteoclasts, present at the lower metaphysis. Instead, chondroclasts tend to express an undifferentiated surface adjacent to the matrix, not structurally different from the basolateral plasma membrane. Tartrate-resistant acid phosphatase (TRAP) was used as a marker for functional activity. Immunohistochemical staining by light microscopy was strong in both chondroclasts and in osteoclasts. Furthermore, in situ hybridization revealed large amounts of TRAP mRNA in chondroclasts as well as in osteoclasts. Ultrastructural immunohistochemistry suggests extensive secretion of the TRAP enzyme in the ruffled border area of both chondroclasts and osteoclasts. Intracellular accumulation was seen particularly in chondroclasts, possibly as a consequence of a relative disinclination to develop a ruffled border. Thus, semiquantitative estimation of TRAP distribution showed an inverse relationship between extracellular and intracellular TRAP in chondroclasts and osteoclasts. These results indicate that chondroclasts and osteoclasts differ, not only with respect to location but possibly also by mode of action. The observed differences may reflect the maturation sequence of these multinucleated cells when associated with different metaphyseal trabecular surfaces.